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TITLE OF THE INVENTION ( f^r "U^Y?' ) 
Actuating Device for Game Machine 
BACKGROUND OF THE INVENTION 
Field of the invention 

This invention relates to an actuating device used in a game machine employing 
a display unit of, for example, a television receiver. More particularly, it relates to an 
actuating device for a game machine having an actuating portion for controlling 
various operations, such as those of rotating a display character on a display screen, 
continuously changing the movement speed or deforming the display character. 
Description of the Related Art 

Conventionally, a game machine employing a television receiver has a main 
body unit of the game machine, connected to a television receiver used as a display 
device, and an actuating device for controlling a display character connected via a 
connection cable to the main body unit of the game machine and which is displayed 
on the display screen of the television receiver. 

The main body unit of the game machine has, enclosed therein, a disc driving 
portion for reproducing an optical disc as a recording medium carrying a game 
program and a picture processing device, for displaying on the screen of the television 
receiver a display character along with the background picture in accordance with a 
game program recorded on the optical disc. 

On the actuating device, connected o the main body unit of the game. machine, 
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there are arranged plural actuators. Jhe.us,er. a<pruates these actuators 
to input the command information concerning, the operation of the display characters- 
displayed on the display screen of ^he teleyision receiver to control- the movement 
direction of the display character depending on the command .information. ■ 

The actuating de vice used in. this .type of the g^e.rpachiaeus held by hand., or. 
finger during use. On one side and. oa. the .opposite sicie of the : main- ; hqdy unit, there 
are arranged a direction command .actuating unit.having,a^cfOss^iap,ed or. circular 
direction indicating operating buttpn and a. function, setting- executing t u^t- haying, 
plural functipn setting executing buttons for. setting the operating. Junction Qf*he,-, 
display character or executing its operation:. The direction command,ae : tuating*uh 
includes four switches haying actuators which are arranged, orthogonally -.relative to 
one another and wh>ch are brought inip/^d.out -of cpntact-w contact; These, 
switches are selectively, turned on and off by thecross-sh^ped-or circular, direction 
command actuators for moving the display character. For example, the ; . displays 
character is digitally. moved,in the direction along which is : arrayed; the one .of the four 
switches that is turned on. The function setting executing unit includes -Switches .in., 
as^ociaticm .with the-pj uqiL ft^ictipn setting. acfuatprs. so that the ftmctionpfthedisplay 
.character.allocated to each button is set Qr the function proper to the display character 

is executed. , , 

The direction command actuatpr of the actuating device is configured:.sc3 : . that 
the one of the four switches arranged in the mutually perpendicular directions gives. 



a command signal of movingthe d.spfaycharacter in the direction along which is 
arrayed the switch turned on, so that'' it & nof poss.ble to 'g^ve" the command 
information" of rotating and simultaneously advancing the display character or' 
changing its lone- of sight. The result is th'at-it becomes d.fficult to construct the game 
program employihg the display character performing diversified operations. ' " 

-'On the Other haiid-s'mdes witches •consto 
umfsimply is tumed-on arid off fcy actuation f the'. directiBn corrunan^ actuator to give 
mecommand mformation-cbntroirmg the movement ofthe display 1 character, \ht ' 
movement . bf..the,display character becomes intermittent such" that a series of ' 
cohtin^ous^m^Vem'entsxanh6l! ; 6e''^Bxecuted•.• , ' : ■' 

' - There has been proposed an actuating device havmg an actuating unit which 
renders* possible tompufa-cornmancr signal-fbr moving and simultaneously rbtating - ' 
the dispky.charac.ter, moving the display character as its' speed is vaned or changing 
its configurations.' ". ■ 

i 

■ -v'Bhis type, of the-attuaiting- device is described 5 m : the Japanese Lay mg-open ' ' 
Publication H-7v8-82-52.- .;' ; • • : : . : ... ■ . 

• Thereas provided in an' acruatoradapted td be thrust and simultaneously rotated 
m the : actuating unit adapted .for rotating V 'display character- or changing its 
configuration. This type of the actuator is gripped or thrust by hand or finger. - : 

The. actuator for actuating the direction command actuator is also thrust by 
being thrust by -hand-or fingbF. • - • • . ■ 
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1 lie actuator of the actuating device:rofcthe game machine is frequently acted 
on- during execution of the.game program. 'Moreover, the- actuating unit is used for 
prolonged .time: .• . •• ; . ; . .• ; ' 

SUMMARY OF THE. INVENTION ; ... ,. ; ..... : ;.- 

.. . Itis.ther.efore anobjectof the present inventiorrto provide an actuating unit for- 
the game machine which can give an optimum operating feeling to'the actuation of the 
actuator. acted on frequently... : . ■:: - . 

.. •-. It is. another object of the present invention to provide an actuating unit for the 
game machine-in which the user is not fatigued in hand or finger or even on i proionged : 
use. of the unit.- . • , . . 1 ■■-.] 

It is still another object of the present invention to provide 'aii actuating device 
for- a. game machine: which affords ah agreeable use feeling and which is ; high, m 
reliability. : . ■ ... ; •.- • •., : '»' : _ 

; - • 1* is. yet another, .object -of the present invention to provide |an actuating device '■ 
for a gamcmaehine which, enables. the game- to be executed witfi highly vivid pFay'" 



■ ., For accomplishing the above. objects, an actuating device for a game machine 
includes, first, and .se.cond.grips protruded-from-one side of each end-of the main body 
umtrof.the device. On one and the opposite :ends' of the main body unit are provided 
first and . second actuating units.- Each of the first- and second actuating .units is 
provided with plural thrusting actuators projected to the upper surface side of the main 



body unit and. with plural,signal inputiefenents-thnikby these "thrusting actuators. 

, . The actuating, device also indues third and fourth- actuating units arranged 
facing each other on the proximal ends of the first and second grips and which are' 
provided with signal input terminals actuated by the thrusxing actuators, these - third' 
and fourth actuating, units can be actuated by thumb .fingers of both hands 'of the user 
. holding..th_e first and second. -grips-... > ■ -. - .. : - • . 

The third and fourth actuating units including .the signal input -terminals 
actuated .by Jhe. r.Qtatio^ o€ihe devtGe cdrrimand 

signals enabling rotation -and translation-. simultaneously of the- display- chara-eter . 
displayed on the screen, movement of the display character with varying speed or 
changeof.-the configuration;- , -• . ■ 

-•- ,. ; .In the,present,actuating device-for the gam.e.machine, 'each rotation ^actuator '- 
includes a main actuator body portion of a syntheti c resin connected to an associated- 
actuating^ and a top portion, o-fa-flexible.material swollerr-outatits distal eii<d and- 
which is.fqrmed^.s-on.e with t-he-.main.a.ctuator.body: portion. Since. .the 'top. portion-- 
contacted with the hand or finger has its distal end swollen-out and is formed-.of a ' 
fl ?£$.f raate^al, .;,an,optim.um..coritact;feelu3g.caTi J h.e realizeU : to:irnpr;oveuSe -feeling. 

••• ..::-Ther^is:eficlpsed in. the actaatin&device iof :th'e. present ffivcrttioil- a-'vibratfen^- • • 
lmparting-urutwhich imparts, vibration^. the user during operation to execute a game 
with a vivid play feeling. This yibrat-ion-imparting unit. is provided in.. the- first arid 
second grips and is mad.e.up.of a dri^g motor ; and. an -eccentric rh ember motintedoh 



a driving snatt o.t the motor, the YibraUoji^mparting unit lias different, vibration- 
imparting states to realize a more vivid play.- feeling in executing a game. 

. Iii the actuating device for the game machine according to the. present invention' 
since the top portion of the rotation actuator for. entering: a command signals 
executing.the game program, contacted by. the hand.or finger..©! -the. user, is. formed of 
a flexible material and is swollen out at its distal lend, optimum contact-feeling- may 
be realized to improve the use feeling. ' -: '-' • . : . • 

. : Since the main actuator body portion, and.the top-portion making uprthe rotation 
actuator is formed by two-color molding, the mam aptuator body portiomand.the.tbp.-. 
portion.can be positively unified to each other to assure high operational rehability.of 
the actuating unit . 

BRIEF DESCRIPTION OF- THE DRAWINGS- ■■ .. .'; : ... 
... , Fig. l is a perspective view showing, an. actuating de.vic.e.for."a:game machine.:i - 
.... Fig.2 is a plan view, showing the actuating device shown in Fig. 1. r .,: 

Fig.3 is a back-side view thereof. , • 

Eig A 4 is..front. view thereof.-. .. .. 

Rg-: 5 j : 5 -a ri^t-haiid^side vre.^tH.er.eof, - :i , .-. - .. ? .; * : 

Fjg.6 is a leftrhand . side view thereof. •; . - 

: - Fi 8: 7 * s - a perspective- view showing the use state thereof. . 
. Fl g- 8 is 3 side view showing the,state of : using -the actuating device for the game ■ 
machine. mounted n. a mounting surface. -, - ... ..... 



Fig.9 is a- perspective view sho'-wiMgres'sential portions of a first actuating unit. 
Fig. 10 is a partial cross-sectiond-^iew'showing the first actuating unit 4 "* ' 
Fig. 1 1 is a cross-sectional'showiflg^e^tate in whifch first to fourth thrusting' 
actuators of tlie-first actuating: unit. 

•. Fig. 12,is.a cro5Srsectional view showing the state in which 1 a second" actuatorof 

the first actTjating.unitas: being thrust r:v.!=v-.--.. ■ . '. - 

DESCRIPTION OF THE PREFERRED EMBODIMENTS ' v * '■ ■ 

v-...:/.R-efemrrgUx> the-' drawings; 'an actuating 'device for a game machine according 
ta.the -present: invention :-wiirBe-explained--iA detai-t *^ v ' ** : 

, * v :The actuating.deviee: for the game machine is connected to a main body unit of 
the game machine having enclosed therein a disc driving unit for reproducing ah" 
optical disc as a . recording medium carrying a recorded -game program and a picture 
processing- device for displaying- a display -character along with the background on a 
screen of the television. receiver iW'acQOfdMcewifb^game pro-am recorded on the 
optical disc. . w:. • ■ ' ■-. - S 

An actuating device 1 for the game machine according to the present invention 
includes a main body unit 4 made up of an -upper half 2 fcitf-a lovterWf 3 abutted and 
connected to each other by fasteners, such as- set- screws, a9 ;: sh6wh irrf ig. f. From one 
side of ends of the main body unit 4; are protruded a first ■ gri'p r 5 r, in"ci ;, a second grip 6 
which' are held by left and right palms.wheri the defvice 1 is connected to the main body 
unit of the game machine for executing the game-. There first and second grips 5, 6 are * 
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protruded towards the lower side of the majnjjody unit 4 as diey are flared and spaced 
apart from each other towards their distal ends, .as shown in Figs,2 to 4. For enabling., 
prolonged gripping of the first arid second grips 5,6, these.grips are tapered . from the 
connecting sides to the main body unit.4 towards the : distal ends, while being arcuately 
contoured in peripheral surfaces and at the distal ends, as.shown.in,Figs,2, 5 and 6.. 

On one end of the main body unit.4 is, provided a first, actuating unit 9, haying 
first to fourth thrusting actuators 8a, 8b, 8c, 8.d.protruded on the upper surfece-side. of 
the main body unit 4, as shown in Figs.l.and 2.. The first to fourth .thrusting actuators 
8a to 8d making up the first actuating unit 9 ar e formed -.a^-one with a rptary. actuating;. 
member 10 having its center portion supported for rotation and ar.e arrayed in mutually- 
perpendicular directions about the center of rotation, of the rotary actuating .member; : 
10. That is, the first actuating unit. 9 is. provided .with ..switch elements as signal;, 
mpurting.elernents m association with the first to fourth thrusting actuators 8a.tp ; 8a\ ; ,. 
The first actuating unit 9, operating as a direction. command cond-oller.for contr-pllkg. .• 
the. movement of the display character. £y selectively. thrusting the first to four^ 
f^f^^^vSa^to^d to rAirn.the.swi.tches. .associated with t^es.e, thrusting , 
actuators 8a to 8d on and off, the display character, is move.d ^.±6,4^.^^.4^601100 . 
of the thrustingly actuated thrusting actuators 8a. to. 8d. 

. On the opposite side of the main body unit 4 is arranged a second actuating unit 
12 having first to fourth thrusting actuatprs 11a, lib,, 11c,. lid protruded. from the .. 
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main body unit 4 and which are aitan'gdd in mutually' perpendicular directions, as 
shown in Figs. 1 and 2. These first to fbuiiti "thrusting actuators I la to l id are formed 
as independent members and ; signal inputting elements, not shown, are provided \h 
association -with the : thrusting actuators 11 a' to l id: the second actuating unit' 12 
operates as a function setting executing unit for setting me functions of the display 
character allocated to the thmsting actuators 1 la to 1 Id or executing the functions 
owned b/ the display character by turning the swftches associated with the first to 
fourth thirsting actuators 11a to' l id on and off. " ' ' ' " 

■'• ' •-The actuating device 1 according to the present invention includes third and 
fourth actuators 14, 15 mounted facing each other on the comers of the proximal ends 
of the first and second- grips '5, 6 connecting to trie main body unit" 4, as shown in 
Fig's; 1-and 2.-These. third and fourth acmator's 14, 15 are "provided with a rotation 
actuator 1£ r'otatkBle through 3'60 ° about an actuating shaft as center and a signal 
inputting element^ such as a variable resistance' element, actuated by this rotation 
acri&to'r 16. Specifically, the ; rotatioh actuator 16 is' : mounted at the distal end of an 
achiating'shaft, mounteti under the bias of a'biasih'g member for restoration thereof to 
a rifeurrar positron, and is- rotate'd'tltfbUgh' '360° about the center of rotation of the 
actuating : shaft acs the center 6f rotation: These 'third and fourth actuators 14, 15 are 
used an actuating unit which, by rotating the rotation actuator 167 issues a command 
signal for realizing analog movements, such as rotating and simultaneously moving the 
display character, moving the display character' with a variable speed, or varying its 

9 



configurations. 

,eft - ^ -right side ends on diefrontside of the main body unit 4 opposite to 
its back side provided with the .first. and second grips ?,.6 are arranged fifth. and, sixth 
actuating units 17, 18, These fifth and sixth actuating.uruts 17,..l^ar§. !P rovided with 
first and second thrusting aerators. 19 a, . 19h and 20a, 20b, respectively, as^ho.wnin 
Fig.4. These thrusting : actuators. 19^ 

switching element The. fifth,, and .^i^h:acruatir 1 g.^ts : l^ l lS operate as. function 
setting executingiinits for setting the.functions of the display character allocated to. the. 
thrusting actuators 1 9a, 19b and 20a, 2.0b or executing, the funchorw; Qwried % the 
dis ? la ^, C . h ^ Cter - ^ y ^"l? 0Q switches, not shpwn,. -associated w.ith the first and 

second thrusting actuators 19a,.J9b ) and 20^ 20.b.,. . : •., ■ ~ 

v Between the first actuating ^ unit:9 and die second ac^ 
surface of the main body unit 4, there are provided, side-by-side, a.start switch . 2&for 
commanding the start of a game and a selection, switch 23 for seleeting.r^latiye.acility:. 
0 • d|.ffi^|tywhen sfarting a game, ,as.5h<?wn. in Figs.l and 2. rQn.the other han#there 

^ p .™ vi :4? d ' 14 and the fourth actuating, unit 15:oh 

the ; upper sur^ce r crfthe^m 

operating rnode of the third and fourth actuating units; 14,. 15 and a:display:uhit 25 for 
displaying the state of the operating modes of the third ,and:fpuiith.actwating units. 14 ; • 
1 5. The display unit 25 is constituted by a lightemitting element, such as .LED.. By the 
changeover operation of the mode selection.switch 24,,an operatm£ mode enabling the. 
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inputting of a command signal from the third and fourth actuating units 14, 15 or ah 
operating mode inhibiting 'die- inputting =6f the command signal from th'e ; third and 
fourth- actuating units 14, 15 is selected/while the -command signal from the third ahrJ' 
fourth actuating units 14,- 1-5- is enabled to be entered and the operating mode is 
selected -which- has made a switching between the function of the first to fourth 
thrusting actuators 1 'la te 1 M ofthe second acruaimg unit: l f arid' the function of the 
first: and second" thnisting- actuators 1 l : 9a/19b ariHtfa,' 20b' of the' 'fifth " and sixth 
actuatmg.urdtsl7 v -18. -the: •display umt 25 is turned on an theVtkte' 
of the:se operating modes/ while-switching is made of the display light. 

" : Gn the lower side of the main body unit 4 are formed engagement recesses 26, 
27 in which portions of hands or fingers Rf, Lf are engaged when the first grip 5 and 
the second grip 6' are gripped by the hands or fingers Rf;Lf,as ; shown in Figsi5 to 8. 
These engagement recesses 26, '27 are formed as Smoothly curved reentrant recesses, 
as;:shown-m FigsJ and 6. '- ••• •' ■• — ' ■'■ ••' • ': •' • ' 

- On -the front side of the main-body unit 4 are- formed depending finger supports 
28, 29, in: association with the engagement recesses 26, 277a¥ , sh6wn in Figs:5 ari$6.''' 
Specifically, thesVfingeY s\ipports'-28v 29 are proruberantly fo'rmetffrom the'foVererid's 
of protrusions. 31, 32 on both ends On the front surface of the rhairi body unit! 4 Where " 
the fifth and sixth-actuatrng^umte 1 7, 18 are formed'. - 

in -the actuating. devic-eof'trie- pfeseht'ihvention, in' which the first and second 
grips' 5, 6 are prohaberaritly: provided on- the main body unit" 4', as described above, 
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these first and second .grips' 5, 6 are held ims.vfcrapping fashion by both palms of the 
hands, as sho.wnm .Fig. 7, so- that there is. hoWcessity of. holding the main body unit 
4- by. fingers, such that the .actuating device, i an be held in a state in which up to -a' 
m.aximum of ten and at least six fingers can be moved freely. lf ; for example, the-first 
and second grips 5, 6;^ .held in a wrapping fashion by both palms of the hands, as 
sho;wra in-Fig.7, thumb fingers, Rfl, Lfl of -'both hands can-be extended over tfe' 
rotation actuators 16 of the third and fourth. actuating units 14,- lo, over me first to 
fourth thrusting actuators Sa to Sd:of\ the- first actuating Unit 9 and overlie first to 
fourth thrusting actuators 1 1 a to 1 1 d-of the second actuating unit I2 : t6 perrnitselective-. 
thrusting of .the rotation actuators 16 and the thrusting actuators 8a to 8d : and 11 a- to 
1 Id.- In particular, since the rotation actuators 1 6 of the third ahd fourm' acmaHng u^its 
14 r: U are. arranged facing each other on the proximal ends of the ■ :; ' - ' 
first and second rgrips 5, ^ conresponding to the' connecting portions to me main body 
un^ 4,: the. rotation actuators 1 6.are closest to the thumb fingers RfL/Lfl of both hands ' 
when .the first and. second. grips ' 5, 6 > are gripped by- the hands; so that the TOtatro'ri- 
ae ; tuat©.rs.:16 can b^easiiy: rotated: by both thumb fingers Rft; Lfl. • • ' - 1 ' • •-' 

.Also, when the.first and second grips -5, 6 are gripped in a Vsa-appihg : fashibnbi^ 
both palms of the hands, as sho wn ifi:Fig.7; index fingers Rf^Lfl an^ rruddle' fingers ; 
Ri3„-. LB; of both, hands can be extended -to such positions as ; to enable selective 
thrusting of the first and.second thrusting actuators 19a, 19b, 20a, 2Qb of trie-fifth and 
sixth actuating.units 17, 18. ■ ' ■', - . :. :■ ■■ ..." :•• • 
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When the actu.atmg:device,l 15 gripped by hands or fingers, finger supports 23,' 
29. can be held as the first and. second gop§ ; 5,-6 are. wrapped in the-palmsof the hands,' 
while fourth fingers Rf4, Lf4 of both hands and/or little fingers Rf 5 ; Lf5 are-ehgaged 
in. the engagement recesses 26 , 2.7, so that. the main body unit 4 can beheld' at fixed 
positions relative to the fingers, of the. hands of the user. . That is, the fingers-tan be ; 
correctly positioned ^association with, the first to sixth .actuating units 9,- 12; "14, 15, 
17 and.18, thus realizing reliable actuation.: •. r - ■ •- • 

• -s- The actuating. device 1 according to the present invention can also- be"set : oh a 
planar, setting. surface S, such, as-, a table, as showniin Fig.8. If: the actuatirigsdSviWe 1 
is.set on the setting ; surface:S v .wi.th- the distal ends of the first and second grips 5/6 and 
t ^?4?..9.f%,%?.8 ef - ? u PPPCts 28, 29. as supports;- the. actuating .surfaces of the first to 
fourth thrusting actuators 8a-to ; .8d of the first actuating unit 9, the first t© ■ fourth : 
th ^.s.ting .actuators . 1,1 a, to. l id of the. second :a<s£uating .unit. 12 and the rotation : 
^Mfi 1 * J 3 ?f % third and fourth act^atingunits . 14, 15 are substantially parallel to 
tl|e...setting.surface S, : as shown in Fig..8, Thus, the actuating device 1 of the present ' 
invention can be set on the planar setting: surface S and- the hands placed on the setting 
surjface S with the first and second grips 5, .6 being, supported by the palms to actuate 
the.first to sixth acttiatmg units 9, 12, 14, 15, 1.7 and -18: : ■■. ' . 

. . Ihe first a.ctuat;ng. .uni.t 9 of -the? actuating/device h according . to the present 
invention is .explained in to 9 and. 10, the first to fourth 

thrusting actuators 8a to 8d are protuberantly formed on thcrotary actuating member 

13 1 



10 within the substantially cross-shaped repe.ss,30 on.one.end side,on. the upper surface 
of the main body unit 4. On the upper and.lpwer and.left and right ends of the. cross- • 
shaped recess 3Q axe provided direction indicators 31a, 3.1 b ; 3 1c, 31d towards.the innef 
sides of ^hich four.apertures 32 are formed in mutually perpendicular directions .for 
allowing the first to fourth. tlirusting actuators 8a to. 8d to be. prptmded from the. upper, 
surface side of the main .body.uru.t4, respectively. Thecenter area; surrounded by these 
apertures 32 is formed as a central, supporting projection 33 fpr ^upporting the center: 
portion on the upper surface side of the. main body jinit 4, ^..sho^to: Figji CUThis • 
central supporting projection.33;.is formed as-one with.the,upper innec surface of.the 
main body unit 4. The central supporting projection 33 is faced by an elastie. member : : 
35 having four movable contacts 34 thrust by thefirst to fourth thmsting actuators 8a 
to 8f At a center position of the elastic member ,35 ,1? held .a spherically-shap,ed 
fulcrum member 36, such as a .steel .ball, adapted for supporting t : he ; center: ; oh.thelow. , 
surface side of the rotary actuating member 10. The elastic member 35 is faced hy,*- - 
circuit .substrate :38 deluding four stationary contacts 37 adapted for being contacted 
with and disengaged from ; .the movable contacts 3 4, . • 1 ■ . • 

,.,.!. ^ he ; r ° ta ^ ^f tiri S: me P? b?r ..f:Q constijtuting.ihe. f]ret;actaat#g*init ft ts.-madV! 
up of a circular-shaped base 39, first to fourth thrusting actuators <8a : to &d .form..ed,as- . 
one with the. upper part of the base 39. a spherically-shaped first recess 41,inJhe lower 
surface of the center portion of the base 39,.,adapted forengaging in the spherical - 
surface of a spherically-shaped fulprum member. 36, a : spherically-shaped -second • 
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recess 42 in the uppercehter surface {jor^Wcif the base 39 adapted'fdr engaging with 
the -central supporting projection 33 ariS ^contact guide 43 protuberaritly formed on 
the lower side-d fthe base 39 for thrusting-the back surface of the movable contacts 34 
of. the elastic member^, : as shown in Figs.9 = 'and 10. The four first to fourth thrusting 
actuators 8a to Sd-forrhed: as-one with the rotary actuating member 10, are formed on 
me upper sio^ of 'the base 39'so'trfa^ 

direction. tdWards'an imagmary c'ohve'rgmg pornt iid s'd that the- " thrusting actuators 
8a to: 8d= are- increased in thickness in a direction from the center towards the outer 
ends, as-shown in Fig:9.- The thrusting actuators 8a to ; 8d are protruded via'apertures' 
32^omr.th«iipper^ur#a , eft'--©f :the-'miaiA bddy uisif 4,' as shown iin Fig:9. 

"'"Eheielaswc member 35 ;is sandwiched 'between a : circui t' substrate '3'8 and the 
rotar^aewatirfg-wembef TO arid is provided with' a 'number of movable" contacts 34, '' 
such ;as-ruber Contacts, corresponding to : the number of the first to fourth' thrusting 
actuatorsSa to 8d. . ; - - • ; ■•' - " ' ■• '■■' '•'•■••"'.•'"' ' • • 

l3r.'A:fttl<srtto-m«mtfer'-36is spherically-shapedand is alrahged'at a mid portion of 
the. rotary actuating member 10 in register with the central supporting projection 33:' 
Thevfrlcnim^ the 
rotaryactua'tuTg member 10'. : -. '• ; • ••- •' ; -' ■■'■'- '•• 

• If the r rotajyaehiatmg member TO isarranged-On the'maui body unit 4, the first 
to fourth thrusting actuators : 8a to 8d are arranged radially; about the central supporting 
projection 33'"as center,-' ahd'are progressively increased ln heightfrorri the imaginary 
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converging side ends towards the o.pposi^.oi4te ; r.ends. The .result, is that,. when the 
finger is set at the. center portion. of. the,rece5s. 30 surrounded by the first to- fourth 
thrusting actuators 8a to 8d, the relative position .can he easily, discnrainated by thi 
tactile feeling at the end of the finger, due to the sfep.differenc.e between the tenter. 
portion and the first to fourth thnis.ting actuators-.8a to 8d,,such;that, when the.finger 
end }S shifted for switch^ center, to wards the outer side of. the recess 

30,wru'chpfthe ; to 

discriminated based solely on. the. tactile .feeling... .. .. ., ,. •. ,. , , 

The rotary actuating member. 1Q, formed as-one with the first to fourth, thrusting: 
aCtliat :? rS - • o 8d ' forrn ed. b^molding a synthetic res,in materialpf a relative ly high - 
toughness. Jh? resyU is that tk?.firs.t to fourth thrusting actuators -8a to.. SdofinoFeassd-. 

t9Ug ^ e n S \ e ^\-py th -9 .b^d:or.iingei; such. that. the.. operational- feeling; ts .act 
optimum. , . 

. r . ... : T h . us > a top. layer 7 formed of a sqft flexible material is .forrned;as-one w*th the 
U ?. pC : , •^ f a c es,o.f.th.e first tq fourth thrusting, actuators 8a to, 8d. acted on by. the-hand: • 
¥> f^dO and il,. ...The top layer 7. is- formed of a. material 
e ^^;^f- ru ^^%? fti^tici^. The, t 0 p i^nioWed-in.^p„o9lflFS:«Bid.-fon»ed:.i 
as \ on ?.. wi th^ 

swollen out at the mid portion for . irnproying the tactile feeling. 

Since the top layer 7 of a soft flexible material is provided on the first to fourth 
thrusting actuators 8a to 8d, it is. ppssible,to relieve. the impact.otherfwise applied to the .. 
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hand or -finger on vthnist'fng acruatttfn'-tliuS 'improVing the operational feeling on 
actuation with the hand or finger. SuHcV'the elastomer of the top' layer 7 has large 
friction/ it 'Gperates-for- inhibiting the slip of the hand or finger on thrusting actuation 
of- the ftrsE to'- fourth testing actuators 8a to 'Sd. ' ' ' : ' ' ' '" 

If, in;thevabove-described first actuating unit 9, none : <?f the 1 first to fourth 
thrusting actuators 8a fo^8d is" actuated, the rofaryicWatihg'rheftnber" lb is uplifted by 
the c©ntect guide-4-3/iirid'er'"the bias of the elastic memBer 35Vas'sn6wri in Fig.'l l', with 
the central supporting projection 33 engagihgiri the sphefically-shajbed second recess 
42 of the rotary actuating Member • 10! SimultanebW^ end of the 

cir/eular^hap^d base-59-rs retained by the end of theapefture"32,' th? rotary actuating 
memter tdibeirig tKen'M rfirusting ' 

actaators-8a to 8d being-projectedtb 'otitside^r on the tp'per surface side of the main 
body unit 4. 

■irii .. {f, with t'he':first fo fourtlv'thhist'ihg actuators 8a tb '8d in the initial position, the 
thii-d;tliru'sting actuators' 8e is thrust in the direction ^ indicated by arrbw^A o'r £ in 
Fig;l 2/ the rotary actuating member' 10 is rotated in the direction indicated by' arrow 
R3' orww&rdssright in FigVl 2t • Thusytte'Md thrusting abmat6rs#c thmste the d^^ 
member35 downwards : ; if the third ^ thrustmg acttiators'Sc is' frfeitfiuthe'r; trie'rotary 
actuating member 10 is "rotated iri "the direction ^-indicated by arrow Rl in Fig. 13, about 
the fulcrtirri -member -3 6^' : •' "" "- " ! 

as' the ee'ntef; : 'bf- ; r6tatidn,'"*uk-til the" movabte- 'contacts 34 'are' ; contacted with the' 
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stationary contacts 37 to establish the elepteicai corurection.- " - . , : : 

■ _ .If the thrusting on the.third thrusting actuator Sc isrelinquished, the first recess 
4i,kepti^ 

die. fulcrum member 36, under the bias of the elastic member 35. .That is; the third 
thrusting actuator 8c is rotated in : the direction- indicated by arrow R2 in Fig. 13 to 
separate the movable contacts 34 f3r.om.the stationary .contacts 37: If the third thrusting 
actuator 8c is rotated further in,me &re^ Fig. 13 .until.the 

central supporting projection 33 is engaged in the second recess 42,Tthe. rotary 
actuating member. 10 is reset to.the initial position shown in.Fig.4 1..: y. . / 

. On the other hand, if the .first thrusting actuators 8a,is .thrust in the direction 
indicated by axrow : C in Fig.lQ towards^he; front side of .theJmain body unit;4:: ;; the;. 
elastic member 35 is .deformed against the force of elasticity, .Thus.the first thrusting 
actuators 8a is moved in the direction indicated by arrow C in. Fig. 1Q, as the.fixstrecess ;, 
4 l,is rotated on the .spherical surface of the fulcrum.member 36, so that the movable:: 
contacts 34 are contacted with the,stationary, contacts. 37, by way of switching; ■. i . . 

Xhe movable. contacts 34 and the. stationary contacts 37. make up a switch . 
element, which is turned an and .off b,y t.he,,CQntacts S4,,37:bein g rin-ocQut x)f:corrtact 
with each other, in. order to permit the inputting of a ;designating signal of rnoving;t-he . 
display character. ...... , .... ....... ..... 

Since the operational fulcrum point for the first to fourth thrusting actuators 8a 
to 3d of the first actuating, unit 9 is constituted by relative engagement between 1 the 
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sphencally-shaped fulcrum member- 36 Srid thespherically-shaped first recess 41, 
relative.contact between the sphericar^s^ees can be.exploitecl to change'thestroke 
of. the rotary actuating member 10 to perfomr the switching operation: In addition;' 
stnee.tlie.thnisiiifg actuators 8a to and are discretely provided on the main bb'dy unit 
4. there. is no limitation- to the- thrusting direction bf -the first to fourth thrusting 
actuators' 8a to 3d,. so that a- smooth ornriidireetiohal iwitcHing operation can be 
realized; thusrirnprdvihg operabiliry by preventiorr of sporadic movements,' deviation 
of the .center posi.tion-.or distortion of the rotary actuating member 10: '• ' ;: ' 
The second actuating unit 12 of the actuating device 1 of the 'present invention 
is:explained in further detail. The' second- actuating Urtit'l2 has a substantially cross- 
shaped rec.ess;5 1 towards the opposite side end on the upper surface of the main body 
unit 4, .and apertures 52 in Upper and lower and ; lesl and right ends; of the recess 5 l /as 
shown. in Figsi l. and 2. The : second-actuating unit 12 is consiitute : d ! by firsts fourth' 
thrusting actuators 11 a- to "I Id arranged on the niain body unit 4 sb that disfal ends of 
the thrusting- actuators are protruded towards the upper surface side of the rnain bdciy 
unit 4:,.Wirhiri the main body unit 4'are arranged switch elements thrust 1 by : the first to 
fourthihrustkg>actpatofs Lla to l id. -Tftese iWitc'h ele'rhdhb'affc-tttfriea'dn 1 and oMy 
truMsting-actuation' :o;f the t'hrus t ing -ae tuators : I Ira to 1 l : d to : m'put'coninlahd 'sigriais'of 
setting the operational functions or executing the operation of the display 'character. 

On -.the end faces Of the first to' : fourth' thrusting actuators 11a to 1 I'd are 
inscribed. symbols indicating-the functions 6f the thrusting actuators 1 la to l id, such ' 
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as □, X, O or A. In the present embqdimeBt k ahe..symbols X and O are affixed 

to the first, .second, third and fourth thrusting actuators 11a to 1 Id, • * 

respectively. Specifically, the trurd and fourth thrustmg acruators-1 lc, 1 Id, ^Uiat are! 
positioned.tpwards the second grip, .6 and hence, can be .acted . oraeasily..by.the thumb- 
finger when the second grip 6. is held by hand ; ar^e.tto enter;comrnand signals/'YES" 
and "NO" frequently used in prosecuting the game ;; Thus, marks.. .. . 

"q" and "X" corre^ppjidirig to ,the ; corn^ands : pf v^ES" M(t,M£>". are inscribed on 
these, third and fourth thrusting actuators : 1 lcand Ald^.That^ife^y^r^^aiDtuating-- 
device 1 is.provided with a large number of acrxiajors. tha thirdvarid fourth" 
actuators -lie, J. Id, used frequently, are-located at ; easXttp-o,pefiatedpQ^ti0ri3;- Jhus* 
improying operability of the minimum. number- ofthe thru&ting;acma;tojS/Fe^ed,in. : 
prosecution of. the. game. , .'- . : . ■ , ; ........ , •.. .... 

■. •.: ta.foj^h^tosting-.actuators.-.l la-tp.,1 Id may also be :designed,to.\; 

indicate the various.fimctions by^ That is, the functions ofthe thrusting:, 1 

acrua^rs, .1 Ja to.lld may be indicated by. respective different. colors.: : . ; . a 

b ... Strm'kdrly.to the. first to fourth thrusting actuators 8a#fe$d making, up the first •, 
actvating..uiut.9, the. first to fourth. thnisUng,ac^^ 

provided on the upper sides thereof contacted by the hand or fingenwith a top layer " 
formed of the elastomer, e^ibitmg nibber-likfi elasticity. This v 
top layer .is effective-to improve contact feeling, pf. hand; or, finger with the .first to/.- 
fourth thrusting actuators 1 1 a to. Hd.a^d hepce the op'erability of meidevice.- =• 
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The third -aiid fourth acftktmg-*juiitS-14 : , : ' 1-5 are hereinafter explained. These 
third and fourth actuating units 14, 15 "are mounted on substantially cylindrically- 
shaped.mo'unting portions 47, 48 at corner portions of tile connecting sides 6f the first 
aad sec'ond:grips : 5i;.6 to the main body unit 4 for facbg each other/ as s'liovmln Fig. 1. 

Since -the third and fourth actuating units 14,15 are of the same structure, only 
the third actuating unit. 1 4 is hereinafter explained.'' : - : '■' --• : -'-' '• • : - 

- ■ I. The third actaatih^urHt Rhas aTnultPdirectibnaI : input'dev'ice.50, as' shown in 
Fig:I4; This:rriUlu-direc"tionai input device 50-h'as a box- ; siiaped upper framed t arid 
arvarelied first-interlock type" rneniber 51, as shown in Fig. 14. The first inteVlbck type 
mfcmber 5 1 is rotatably carried by the upper frame 50' by having a warped end portion 
52. ehgage-d ; with a rotary shaft 54 of a first variable resistor : 5 3 a operatirtg as^a rotary 
detector secured to a lateral side 50a o'f the upper frame 50 and by havmg a lug 55 of 
the; opposite; side warped end portion 52 loosely fitted in an opening 56 formed in a 
lateral;: side 50b opposite to the lateral side 50a of the frame 50: ; : ;: 

At a center position df the upper frame 50-is arranged ah actuating shaft' 57"' 
haviirfg;a.;sauc£r-l : ike operating portion 58 : oh its lower end- and a' disc 59 at a mid 
portion; This di9C.59 has ah:brifice 60'.' The upper portion of 

mounted the rotation-aetuator .16: ■ \. : " ; - -' "• : - ' • ' 

Within the upper frafne 50 is:arrariged a second interlock type member 62 for 
extendthgratJright angles: to the actuating shaft -57-. The second interlock'type member 1 
62 has a ball .63 at its center and a pair of amis 64a, : 64b extending horizontally with 
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respecttothe ball. 63,. The ball 63 ..has. a gFPM.eiextending.from.its upper sideto its 
lovyer side. After the actuating shaft 57 and the;disc.59 are inserted into the.groove 65„ 
and the orifice 60. is brought into registration, with the hole 6.6.in the lateral-side of the' 
ball 63, the pin 67 is inserted into the hole 66 and the orifice.67 and the actuating shaft 
57. is mounted on the second.interiock type member 62 for rotation along the groove 
65. with, the pin 67. as a supp.or^ng. shaft. • , ■■ ... . . 

The. second.interiock type member 62 ,-is projected outwards from- the lateral 
side ; 50d ofthe up Pj er frame 50 by a rotary shaft 54. of a second variable.Tesistor 5 3h : 
secured to the lateral side.50c ofthe upper- frame; 5.0 engaging wi^ .the .end jaf the. arm : 
64a and by the end of the opposite, side .arm 6 4 b. fitting a an efongatedhole 70 forxned- 
in.the lateral side 50d of the upper ifr.arne^O.; The, aptuating shaft 57:;is ; passed through 
the groove 71 of the first interlock type member 51 and subsequently projected : 
outwards via an, opening 72 formed in the uppjer. surface of the upper frame 101 

. . X j -The actuatin.g,,shaft 5 7 is, supported "on- a restoration member .73 -.wruch^has - a.;' 
saucer ( -like,operating member 5.8 rp.tatab.ly housed in. its upper surface side. Tecessi74; • 
'. A J?werr frame.75 ; is.mounted on the low.er.end" of the upper , frame 50: :On ,the .. 
u PiM:. s A^9. e o.f,*he ; lower frame- 7-5 js fprfned.. a.- supporting waH.-atetioa 7(7 - .... .-rim: 
for vertically movaWy housing a; flange 76 of the. restoration member. 7 3. Between the , 
bottom surface of%:lo.wer.frarne. 75 ; and the. outer peripheral rim 78 of the restoration 
member 73 is housed a restoration spring 79 biasing the restoration member. 73: . 
upwards. The end of the arm 64b qf the second interlock, type .member 62.is! caused 
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to compress againstthe upper edge oftheCelongated hole 70 tri the lateral side 50d of 
the upper frame 50 ; The second interlock 'Oype member 62 is rot'at'ably mounted on' the 
upper frame 50 in. a direcbWperpendicularfo the first utter lo'6k type' member 5 1 
below the first interlock type member 51. 

On the- lateral: side 50d bf the upper frame -50 is mounted a thrust type switch 
element 80 which is changed over by thrusting*tfie! sprihg'-bia''sea trusting actuators 
8 1: agairtstspring bias; The thrusting" actuat6Ps : 8 1 3 face's the titd- 82 : o'f the arm 64b of 
the ; seconiunterlock type .member 62. This end" 82 is projected in the same direction 1 
as a: mo toting, teg 83 provided oh the lower edge of the upper frame 50 and terminals' 
84:'ofthe first.' andseebnd variable resistors 53a, '53 b'. '' : ' ' • '. • 

. ; o The-roperatirig state of the multi-directional : input ' device- 50-' is hereinafter 
explained/; v::- - y:. j:v L-\r ] :' r:..-.-":.; : - v.--." \_ :•' :• ■ ■ : '. : .. v 

If the ruser holds the rotation actumbfslfi s an^'fbtates"^'e'adtua'ting shaft 57 in 
aa- optional direction, the actuating 5haft 5^7 is. rotated about -the : point of iritersection 
bfthe:second interlock type-member 62with the- pin" 61 4s the center of rotation.' ! With 
rotation of the actuating shaft 57, the first interlock type -member 5 1 -and the second 
interlock type member: 62 nm- in. rotation; The rotary- shafts- of : the- first and second'' 
variable-resistors 53a, 53b are also' nuvri rotation to adjust resistance values. 

The coperatioh for. automatic restoration of the ac'ruatihg shaft 57 is hereinafter 
explained;, v, - ..- .-.->■ .- : •• .v. ... 

i ■■■ D-uring-the neutral: state in -which the' acmating^h^aft 57-is not actuated, the 



actuating shaft 57 is set upright from. the o^,un g! 72 i 0 -the upper surface o-f theupper . 
franie. 50, with the.bottom surface of the. operating member 58 eompressing against the 
inner bottom surface of the. restoration member 73. by the restoration spring 79. .■> I 
■. Jt$* - ac W : ing. shaft. 57,is tilted clockwise, from this, state as .shown in Fig.16, 
the flange. 85 having ; an. arcuate portion the radius of, curvature, of -which is 
progressively., increased . towaxds,out 5 ide of the operating member 58 thrusts the- 
restoration member 73downwards alqng. the. supporting wdll.secfoon 77. of the lower- 
frame 75 against the elasticity of the .restoration spring.79, Tf the operating. P res5ure : 
on the actuating shaft 57 is relinquished, the neutral state showninFig,15 is-restored*- 
that is the actuating shaft 57 is.restoredto its upstanding state,- under. the:boa & .bf the 

restoration spring 79. . • ■ , : • , . . .-- 

.:^ : f>Rerati_on,of the switch eiement. 80 is explained with reference torFigs,! 7:, 



and 18. 



. The actuatmg : shaft 57 in the npn-opefatiye state is at a. position. shdwn in 
Fig. 1?, in. whieh ; the end of the. aim 64b of the second interlockitype member**^: 
spacedapart .from the -, thrusting: actuators 8 1 of the switch element 80 and: the .endbf- 
the ;i arm64b comppesses against the upper- edge of, the- elongated opemng.;70-of the, 
lateral surface 5 Qd of the upper frame ,50, If the actuating shaft 57 isjtKrust downwards : 
from this state- the. end of the, arm, 6 4b, of the second, interlock type member 62 is 
moved, downwards, along. the elongated hole 70, against, the bias ,of the restoration , 
spring 79, with the engagement .point- of the.arrn 64a with the rotary shaft. 54 of the - 
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first vanable resistor 53a'as a ftilcrtutl : p», uhtii thcendof trie arm 64b i's retained 
bythelower edge of the elongated operilf/g^O operating as a stop.' At this time, the end 
of thearm.64b thrusts the trusting actuators 8 Tof the switch element 80 downwards' 
to change; o.ver..the -state- oftlie switch element 80. I'f the actuating sniff 5 7" ceases, to. 
be thrust, the.end-of tta-arm 64b is restored : to the spate's iho Vmm Fig. 17 /against the 
recoi I ing force; of .the restoration^ spring 79, with^Ve eha : 6f the arin' '641) being reset to 
the state of Fig.l 7>.in' .wWb'h thrertd;^ 

the l :groQye; 1 30::;The:switch element :80 is in operation even if the thrusting actuator's 
8 loare, thrust when the acruatrng'sliaft 57 has been rotated in ah optional'direction.: 

; • By rotation of the rotation! actuators 16 arid consequent actuation of the first arid 
second variable resistors 53a, 53b, the third and fourth actuating units 14, 15 can issue 
the icornihand-infonnation/of continuously moving the display character, rotating and 
simultaneously advancing the display character or changing its line of sight. 

;.: ,: ,It is. noted that the.rotation actuators '16 for actuatirigthe third" arid fourth 
actuating unit? 14, 1 "5 :are. provided witJi d-mam-acmBor body pom 
the:distal endrof.the actuating. shaft 57V as.show^ih' Figs.l9 ; and : 20. the main actuator 
bady •portion- 86-.is molded: :uiteg*a%i|tonY-!a synthetic" reshi* ihaferial of higher' 
toughness- to- inhibit .deforrnation.; • The main' actuator body portion : S6 " has a shartk 
portion :86a .on the distal end of which-an- eUipsoidally-shaped head 86b is 
protuberantly formed and o'ri the proximal end of which a tubular fitting projection 86c 
is formed so. as to- serve for mounting the actuating shaft 57. There is bored a fitting 
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hole 86d extending^™ the fitting proje^ion^o to the- mid; p.ort^n of the shank 
portion 86a and in which is fitted the actuating, shaft -M:. Oh the outer rim ofthe: 
proximal end of the shank portion, 86a. is prptuberantly .formed a.semi,sphencally-' 
shaped flange 86q...>Vhen the rotation, actuators 16 arefitted on the. actuating shaft 57, 
the flange 86e fits in an opening 87 formed in the majn,b.ody. unit 4". to permit rotation : 
of the rotation acruators .l6 .in ,order ; to cqyer-t}ie .openi n g.87!and ; m order toguide the 
rptatipn of the rpt^tion.a.ctuators J 6,. as ^ 9 m W iHgU*.&ndC2> r,.-: • . 

. , 0nthe u PP e rsurface sideof thehea<t86b, contaetedbylthelhand or. finger, there . 
is integraHy formed a top layer. 88 formed of a flexible material, as shown, in .F.gs: 1-9 - 
and 20. The material of the top: layer 8J8 ; may..be an elastprner exhibiting rubber-like " 
elasticity. The top layer. 88 is formed>y ^p.cotor : mq)l<lij?g 1 on,the : h^86b.-df ihe-" 
m.ain actuator body portion 86 ;; .The up,per,su^ace.s>de qfthstPg Layer S8is arcuate^: 
formed towaj-ds above fpr ; i"^ /; . ..... . ..._„;» . . 

. . .. VVkh; the rotaripn. acruators4 6,havuig .^ top layer 88 of a flexible -material on 
itS|prtwn^ouche4by^^ 

a PP : M, .tp.the .hand. Qrb.^ger. when, the aotuatp.rs , are : thrust-,, thus, improving the - . 

0p -^? 1 ^ ^ I .^ n -8./?P-^ t ^«:-? I f ?*^ e - a<^^»^ra-ii^ : '- Th.e-elaaome*r.ocf th^. top. layer"is8T:' 
operate^ as ntwlip^pue .of.actuatiqn of .the f ptation actuators. 1 6. 

Since the top layer,88 is mtegrally.f^ portion •- 

86 by .twp-color.mol.ding,;the.tpp layencan ,be,ppsitively,.af6xed to themaih-actuatpr- 
body portion. 86 to prevent exfoliation, on, repeated thrusting operations. . . r : . ;. 
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Although the top layerSS of a flexible 'material is fonned for covering the outer 
periphery of the head 86b from the upper side, as shown in Fig.20.the Head 86b may 
also be formed- of an elastomer similar to that of the lop layer '88.'- ' ' : 

:The;fifthaiid-sixth:achiauiig:uiuts 17, i 8/pr6vided oh the:frontside of the main 
body ..unit 4, are hereinafter* explained: " : • l • 

As/or the:fifth and" s ixth aGruatmg uiuts.I?^^ th'ete^ thrusting 
actuators 19a, 19b and 20a; 20b are arranged sbfhatthe d.'staf ends of the fifth and 
sixt-hiactu^thg u^ts 17,: 18 are protruded from the- front s.de ofthemain body unit 4 
via'paired upper and lbwer parallel opemngs 9 1 formed in the front sides of the main 
body -unit 4:-Within=the main body unit 4 are provided switch elements in association 
with the/thrusting-, actuators-: 19a; 19b and 20a, 20b. For improving the operating 
feeding, ;tbe pdrtions-of rhe'tostirig actuafors T9a, 19 b and 2'0a cohtacted.by thehand 
or finger may similarly be provided with a- top layer formed of elastomer. 

:c :..;The .actuating device 1 of the present invention is provrde'd with' vibration- 
imparting.t.juts.92; 92;for^partiri g :vibration to theWer ^realize mbre viviy play" 
feeling. These vibrationvirtparting units 92, 92' are provided on the proximal ends of 
the .first and seebnd grips:*, 6 held by' the^harid br finger of the 'use/ grippmg the ' 
actuating device l^as OfOWft in ¥f^2V, -Thes'e--vibratron'-imparting- iinM 92, 92 are 
made.up of a driving-motor 93 ^ command signals se'nt from the main 

body -umt of the garne machineand an eccentric member 95 mounted oh. a driving 
shaft 94 of the driving motor 93: The eccentric member 95 is constituted by -a metal 
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member of a large weight mass and a semicircular weight-SSa offset relative to the 
fitting hole 96 engaged by the driving shaft ?4,and which is offset relative to the-fitting 
hole 96. The driving motor 93 having the eccentric member 95 mounted oa the driving 
shaft 94 is mounted by having a motor housing 98 fitted in a tubular, fitting recess 97 
of a rectangular cross-section formed on the inner.side of the first gnp. 5,. as shown in 



Fig.23. 



• In the,abQye.-described vibration-irnpartuig units ,92 ,,9-2, . the driving motor93. 
is actuated to .run; the eccentnc. member 95 in rotation so that the dnving, motor! 93 . is 
vibrated. , The vibrations of the driving motor 93 are rransmitt.ed.yia a peripheral: wall 
S ! Ct !^ 9 ? a of ; the f"«ing recess 97 to the first grip 5,to transmit.. the vibrations to :the • 
hand or finger holding the, grip. 5. • . : • . 

It is noted that the dnving motors 93 of the vibrahoo-imparting; units 92,:.92 .. 
differ in power rating so that, when the vibration^mparting units 92, 92.are driven by 
a constant driving voltage, me. driymg motors differ in .rotational speeds such thatthe • 
eccentric members 95 are rotated at differential speeds to produce vibrations, - ! of-: 
different frequencies, ..... 

. ( f P«. a ctHating4evice 1 of; the game; machine accordingto •the.pre.sent invention^, 
is connected to the ma.in. body unit 4 of the game machine .as. shown in-Fig:24, 

The actuating device 1 . is connected to the main body unit of the game machine . . ■ 
101 via a connection cord 102 pulled out from a mid portion,pn the .front side of.the^ 
main body, unit 4.. The connection cord 102 has .an end connector 103. which is 
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connected to a jack 1 0* provided -bn a 'fofefal surface of the main body unit 10 1 to 
connect the actuating device I to the mafui body unit of the garhe machine 101". " ' 

It is noted-that the main body unit bfthe'game machine 101 lias plural jacks 104 
to enable connection thereof to plural actuating devices 1. ' ' • ' : 

The main, body unit of the game 5 machine '1 01 has, enclosed therein, a disc 
driving unit 105 for reproducing an optical disc having a game program recorded 
thereon; and a^pictoe.pr^ 

wkKithe.background p'ic-rure, on the screen of the television 'receiver in accordance 
with the:game:program- recorded on the optical disc. The main body unit of the game 
machine 101. also has a reset switch 106 for resetting the game being executed, a 
power switch 107 and a lid opening button 109 for opening a lid 108 adapted for 
o^ni&jg/closiirg.the- disc lading unit 6f the disc 'driving unit' 105: 

r -The main body unit of the game machine 10 1 is connected to a television 
receiver, as -a display : device for displaying the display character along with the 
background picture;- • . •.'. '■ '■••'■' ■ • ' : • '•••'••'•'• •'• 

In the above-described actuating device 1 for the game machine according to 
the. present invention^the fir s : t to sixth actuating units 9, 12/ 14,1 5'; 17 arid' 18 can be 
actuated using: up to "a maximum-of 10 : ftngers, as the first and ; secbhy grips 5, 'dare" 
held with:both harids. The actuating device 1 can aiso be actuated usmg only one of 
me.first and second grips 5 ; 6- . /-•:..- 

:. That is; by. suitably-actuating the first to'sixth actuating units 9, 12, 14; 15, 17, 
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it is possible to perform operations not onj^tg&ggnslating the display character, but of 
rotating the display character or moving it with an accelerated motion in order to cope 
with the game of a three-dimehVbnS^ Moreover, since vibrations can 

be imparted to the user, the game can.be executed with a vivid play, feeling. 

T te e %% fte actuating, .diejfif e 4?%.$he.,g^gieipaebwfi aecorciing to the 
presentitnyentwm. the^pkyciChaWCfeip^&B ^om«-<tolftpl®i^6VcnferitS to execute 
a game pr og¥am wifK a v'iViti play feeliHg^It is poisjble^for exirnpi? to realize a game 
in which an aircraft or a submarine performs a complex movement throudi a three- 
dimensipnal sj>a9$;foi^ , ; . , 

V- '.'rj.'ir. - oo-j ^i'-:. x..:.;;' .cli^u :j/it i~> e^: . ..jZirju?. v;.:;^;, 

.; : ./. - ; v .. -qic: n:,..; r vj:j jc hb.zV * ".n* ^rrrbrcy.; 

,l . »' . .: ".■"!::•;•»•• ""• 1 ~ ^ * \ v '*' r ' r i '* ^ i'*:' ^ ''*•■*■'•».•'•■■( • ■ -i *■ 
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1. An actuating device for controlling e1er^o n ir. devices comprising- 

first and second grips protruded from one side of each end of a 
main body unit of the actuating device; 

a first actiiatdjig umt provided on one end of the/maiii body unit 
and haying ; a ,ph^aHty, of ^ actuates. protruding : to an upper 

surface side of the main body unit and a plurality of signal input elements 
thrust by said thrusting actuators; 

a second actuating unit provided oil the other end of the main 
body unit and having a j>lurality of thrusting actuators protruding to an 
upper surface side of the main body unit and a plurality of signal input 
elements thrust by said thrusting actuators; and 

third and fourth actuating units arranged facing each other on the 
proximal ends of said first and second grips and each having a rotation 
member and a plurality of signal innut devices a ctuated by said rotation 
member; 

said rotation member comprising main actuator bod y portion of 
synthetic resin connected to the associated actuating unit and a top 
portion of a flexible material having a swollen-out end face portion, said 
top portion being integrally formed with said actuator portion. 

2. The actuating device according to claim 1 whereinthe swollen-out 

e nd face portion is arcuatelv formed towards above. 

3. The actuating device according to claim 1 wherein the flexible 

material is an elastomer exhibiting rubber-like elasticity 

4. The actuating device according to claim 1 wherein the main 
actuator body portion and the top portion are formed by two-color 
molding. 

5. The actuating device according to claim 1 wherein the upper 



surfaces of the thrusting actuators are integrally formed with top portions 
. of a flexible material. . . . : : ;: 

t . ^ e actuating device according to daim 1 further r omprisirip 
vibration-imparting units provided in the first an d serntiri p -^, ^^ oa^ 
including a driving motor and an eccentric member mounted on a driving 
shaft of the'dtiving mo^r. I - . ; . : : . r 

7 i- : ^?^!Wg.d?yic^ ; ja<^or^g to ; rl£im 6 whearein. the vibration-; 

imparting units, provided, in the first and second grips, are^of , different 
vibration-imparting configurations. 

8 . The actuatiag device accorchnr to c laim i wherein fifth and sixth 
acfaatine- unit are arranged rtiiVkshective And 's ides fe'thefrbht surface of 
.said rnajflhody mat. :y;:v : J : v - or... -<;:\ v • 

9 . Thft actuating device 1 according to claim, l wherein a said sip^l p 
inp^t devices transmit a n a ctuating i nformati on as analogue information 



ABSTRACT. . _ n , , 5 . •• i. : •• ,. 

An actuating device for a game machine in which the hand 6rTinger ; is : hot 
fatigued bfrpr-oi-arige^ iise to. imparian optimum iise feeOng. There are provided firs't 
and second grips 5, 6 having enclosed vibration-imparting units ?2_and whuch are. 
projected from one sides of the end portions of a main body ur^4vAffkst actuating 
unit 9 aiid a. second ; actU3tirig unit 12 are' ffieftot^>oii^n«to-fKe^me-r--en'ds of the 
main body dmt 4: Trie 'first' arid second' ac tdafing uluts 'sfl 2'' include pluraf'&sSig 
actuators 8, 11 protruded on the upper ,surface;side of the main body unit 4.. There are 

als0 prQ .y i ^: thir 5 i = ^ d !fe?^^^5^.^8-unite 1 L5 jajnran^ed facing eac^ otherjp^tt^e 
proximal ends of the first and second grips 5, 6. The third and fburtlvacfcua'^ 
14,15 iA'cMe+ota'tion^t'tuktors- « 'arid signal ulp^elerrlents - actuated 6y ; the rotation 
actuators 16. The portions of the rota'tion actuators 16 for acruatinglhe third and 
fourth actuating units 14, 15 are provided with top v portions 88 of. a flexible matenal 
having swollen-out distal end portions. 
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